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ABSTRACT: 

PROBLEM TO BE SOLVED: To inexpensively realize a speaker 
device capable of 

constituting plural vibration points (acoustic control points) by 
securing the 

size/area of a diaphragm, improving the reproducing capacity of a 



lower range 

and increasing the output sound pressure. 

SOLUTION: Input signals Vin consisting of plural independent 
channels are 

inputted to a sound signal processing part 30, which applies 
operation/ 

addition processing of an interference erasing signal between plural 
acoustic 

control points, and operation/addition processing of a sound 
interference 

signal for interfering an acoustic output from each acoustic control 
point at 

an optional point to the signal inputs Vin and outputs these 
processed results 

to transducers 20 attached to a diaphragm 10. Each transducer 20 
converts an 

electric signal into mechanical vibration. Plural acoustic control 
points are 

formed on the diaphragm 10 and respective acoustic control points 
vibrates the 

diaphragm 10. When the diaphragm 10 consisting of a transparent 
material is 

attached to a display, the display surface can be used also as a 

speaker 

device. 
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i ntt#SHf*8Sg8 3 0c fcAASiu 74fr93\ 

ftlmStu h7yxfa- 9-2 0£Jg»;*-i»\ SirtSi 
oas*$it>^«aj*liT*fcJ: LfcHH&S: 

ses-frs. mmti&<tt*y*fri>*ti?ti%fflLW 

R, C, SL. SRfcWtft££fc3-£S£i:fcJ:9»R 
%4 0<7)^Ht5^y4-/l^-5 , »'HXTV'*^X 

[007 9] ^r4>. C, L, R, SL. SR«05Of--^ 

[0080] ^n«gS4 cojMwcji. wmn® 

ttXt-*SI?:-9-f9?:fcHT. C. L, R. S 
L, SRtf>5chXrM-£3B9tU:#. Sf-v^yp 

<0^T. C. L. R<03^y*;KOt«2r^fi$^ 
WiOxv-AgMnKV. sl, SR<r>2f-^y*;i' 

[0 0811 tfcZZTlZ. WB&(nm!£.2*i<r>tt 
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ft, •fy^yYXr-^>'X'rA<Dim^f>f^*). ±M 
#fctf>*fc^gt S l rxnx e-*aar.oaT« 5 
[0 0 8 2] (Htt^JS5)*|^IIN^©50X 

g£ggLTt>. BBX^eJRfig. eS!tfrl*Hcfc»t& 
[0 0 83]^liBB®5T«, ^t-tfgH**. ETC 

[00 84] @5fci5WT\ V i ntiffSATJ*!^ 3 
OdtigSg^yigJ. 2 0lib7^fa-t> 10 
fcHHSSL 4 0«KBX*. 5 0tt"7>f^O7*yC*> 
£. ^Sfi^51UIS53 0d|J, ^^Q^fiSSlfcr 
^^;P7^;^Al~An' ^iiiTV^S. ZZTt 

•<^;k7^?Al~An' EJR*oBJR-r 
S^Sfaj*<0^«Sc1^tt5-i&#-r& J: o fclUE - 

-An' fciiBartmr^vvc^.s. *f4&9iV7 

4/I^Al~An' tftflUIIi. BBX#4 OOftSfc. -r 
4?o*v5 0£i!vvt. -ttoffigtiiV^^itS 

[0085] &h ; y>Z.T*.-V-t l~tn' tOB#fcI 
^WWXf^^A^l. #h5>"Xfa- 9"t l~t 

Wttm-tJ >JWX\sX#>XtiM(p) ( i = l. 

-.n' . p-i.-. i :*>rA4ra) £a5&fs. 

fc7*JWAi <i = l.-.n' ) £J:9®I£?to. 
[0086] -,aik ( i = 

l.-.n* . wty iwnma 

%9mT%tb&. rm<7>4»VVXVXX'yX \ r(p) 

^*^<^StB^^>^#fc^ei(p) ( i =2.-. 
d " )tt(S7)fcJ:0^i.ix6. 
[0087] 
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[S7] 

k 

ei(P)=ir(p)- £ ■ s , t 8 M(p+ 1-q) 
q- 1 

[0088] ZZT. 7 4 tl>9&WlZmf.-t 

v^ei(p)^flre®aji(p)i& ms) oxoizwb 
I. 

[0089] 

10 j i(p)-* i(p) a 

[0090] z(ommmuiip)<rM#w&£%zi: 

[oo9i] {m&)j&m6)*mi?mmm6<r)x 

®6<0Xt-*JIBt±. fSH9$g5fcSUfc;*.tr-#g 

xv-j>imv>m#^4 yKZrtsmtxvm. 

[ 0 0 9 2 3 06HU *IHB<0lli»gJS6OXir-^ 

T » V i ntt^SATjfi^ 3 0 eli^NSS^SiaJ. 
2 0tth5)'Xfa-t, 10«Jg»8L 4 014EJR 
50afc50bfct?>f ^U7tX 60fctXtT-;& 

30 ngog«re*o. : §«* t aj*3^s<o*i^sajP6i 
x^t. ims*&m&3 oea, ^s@^aig3 1 

t^ri j/'W-(/^Al-An' 2rdi.TO&. 
tf'fy'W-fWAl-An' «HteB@2fc^L 
fcx-f y^;k7-f^i:^filOF I R74tU9t~f-&. 
H6fc^TJ:dfcKlR*4 0<0BJiX*|6]liWR# 

[00933 xmmmxii. %mmn 6 1 *»/baj* 

&m?lZo^ T4 : J9lV7 4)V9A\-~Kn' 

->xwe ■ %mth!mt:mti£&\>\ 74 i;?^ 4 
^Ai~An- \iz£hmsm£.'>^xw<*h. bjr 

#4 0<Ol?^**^fSajP 5 liS^C. EB5ttriBjfc*¥ 
fcS*»<x^:2o<ov-f ?n*y5 0 atJitfv-f ^07 
*y50b£gwt x -t^tcm#$<xS : ifS<o^«a 
#tt36fffififl^r^«aa#ftfc^& J: dfcx-f v^;W7 ^ 

WAi-An' mm^mbtm^zbt^h. 

[0094] &by>'X7 : *.-yt 1-tn' C*J#£ 
50 >f WtA'X A-9»AA >XTx.-Vt 1 ~t 
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yjvvx^x^yxtiMi(p) , tiMi(p) 

(i = l,-.n' . p = l.-. 1 : WTfV^) £H 
>/VUA\sX#>Xi ri(p). i n(p)<0»}g N tot 

y-m&mtz&xiizyiWAi (i=i.-. 

n' ) fc«kWI£?T9„ 

[00 9 5] ^07-f;P^<^Saii. -.aik ( i = 

l.-.n* » Mt7<)V9<»mL)\imimm3tfm. 

i(p). i r 2 ( P )fc. Zh^yXT*-' 9-t 1.- -,t 

ii(p), e2i( P ) (i = 2, -.n' )li (S9) t«kO 

[0096] 
[89] 

k 

»li{P)=iil(P)-£ » t , t ,M,(p+ I -«) 

q = l 



e 2 i(P)= • ' a(P) a , „ t ,M a (P+ 1 -«) 

<l = l 

[0 0 9 7] ZZX. ?4A'9m£ft&tht&>£.m 
Hieu(p), e2i(p)<0^«reSJii, J:ii& (SI 
0) coio£%&>&. 
[0098] 
[S10] 

J<P)l !=• 1 i(P>* 



J<P)« l = e 2 ,(p)* 

[0 0 9 9] i<0Sttl®SJ(p)ii, J(p)2i<94f#fi 
^fc^rS J: 3 fc? < )V?mL aii , aik £fW^S. 

ze>t:ibcr&mt lx. mffim2tmm&. 
[oioo] «±<oj: o 6«xt-#g 

[oioi] (m&mm)*%M?>m8m7<?)x 
\:-*&wz^xwfa*mmL^wmth . mm 

m&mz&zit&xv-tm.x'f) s . 
[oio2] 7M-t)TV4 ns<4-^agafc«a<o 
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frX-mh-tZktfX-Zh. 

[0103] *mfflB7<?>nwx'\i. ma±. i 
io [0104] H7«, «i&sli^£c.&i 

9 h)V7 1 0£3li>LJtB-e*S. @7(cij^-J: 3&fi 
£§*SB»/Si7 2 0 £^tfEB<0&#7 3 0 tetWO 

[0105] JHMS1 O<9^^iE!l#fc:«0ll»KB3'C 
ty-tfrfitm^h. SiM£iote«a<ofiSt-y?T 

20 7r MU$w&mY : @5H*-r ) ^jRftft. 

1 0±<OffSJO»j4i7 2 0tf)JSBS!#7 3 OW^SBfr 

[0106] (mknjms)*m&mmm&<nx 

[0107] S8li. *5tH9$g8<7>;*e-#S^£jE 
810«fg&SL 2 0tif7>Xxj-— TCftS. 
v^S. H8K3^-J:3fc: s h^y^TA-if2 0li^6 

«8 1 o»iT^u;i^u^-^-f vm<»mte 

40 Smr^SilTtJO. h5«fa- 9-2 o^toa 

[0108] @8fc^UfcXt-#gB£/'?-yivl'3 
Wtofflm 8 1 0 fctt h 5 yxr a— 9-2 0 *«aSii 

50 wm.8iomjt&&mmtf. ^ 
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z.&ZktfTZhnTZe>£.Wmtfft±.-t&. [0116] &i5. ±ffiii#Ctt. ^§{i}7j£Tg*5 

i o i o 9 1 iJt » $&mm<r>%*m<D8mftt lxo * % ^mmzftoitvxnT* ^/m^asfcitt? 

coast, hm&z&z&nJii . ^t-^m* 1 7i^^«uis-«rrv: t wc* /w*T**uiSffl-c 

%£ffi£thZ.tWX'%h. [0117] 

[0110] {mfc<VB&9 ) ^m>msm9ffix [fffi^*l *^BBcoxt-^HMt:J:*itf. 75v 

^BBgBjjcox t-#3£E<0J?Sj££:£*c LttOT. yt— iLhti^JV^^ y^tUDXy-UX&Sm^-irTZ . 

mmrcibh. [0118] *5ffiHtoxt-*^gtiiUf. — 

[ 0 1 1 1 ] 09 fc433»BS9eoxe-;&§£fi£- ft -^DW^«jS* t >^/l^*2rJBi6$*&^ fc^t . 

(a) itt-X-VilMfrbMXM. 09 (b) tt* 20 *m*mi,fcXt:-4rWfflCifc*. -o«0g§ 

F#1?«ffi*»& Jifc0-CJ> h . 0 9 K£l vc . 7 SI»^[3&«l!)5-tf-4fiffl«<oaffl[*i*# < 5: 0 . ffi^tS 

;KO#SM^#»&«fi$-e-ifiST*i . [011913 t*^<0Xtr-*gSK ititf . 49 

iMPti/c»&. m9£*t£o^ &&T*zttt:* h. *fc. *^HH«oxu-^iiatj:ntf. -o>™q 

[0112] *HifcJ$B9-CJi. 0ti8BIS2tc*Lfctt [0120] *fCT<Oxe-^HSfcJ:ixtf. ^ 

^m^ioifm^imhtiiim^yum&mm^m «r i ws*4e#t-«)*ik* t c*, {estovers 

[0 113] =5rt3. id-CJi. *fK*0Xt-*^M8 i. tit. BSX#tf>BBX(iiI. BJDttTlnlfciitt&^Sii} 

out*— #— F7 oana&isicftft&fc Lfc**. *- Tjco^saa^e^WE ■ mst&zttfTZ. aha& 
a mt&t> i o 1 2 1 ] *^wxt-*^afc«j:fiif. is 

J8Vvc*-iK-K*«Wifltt\ *-tf-K70<0gffi 2>«*fcMWW-*£fc# , CS. r-fX:rWtf>B 

[ 0 1 1 4 ] ZZT\i. lfflmt-^^fflv^ fia2r^ffi3*6C:i:A^#. «^«. J: OE^S. 
sK- HOrtffltritflJS^ k S. [ 0 1 2 2 ] *HBH^t-*^MJ±. 

[0115] ULh«±mtfif5J Lfe#HS»B?ST(i , [0H«IS*^BB] 

Sfi#A7j<of-^y*;HR. h5>xra-^<oa, 7 so [01] *^collti5JB©i<oxe-*iia<os*« 
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[02] xmkomimm 2 v-t/nrnvm® 

[03] *mi<?>mmm3nx\z-trga?m*m 
j£?>fW&£*Lfc0 

[@4] ^wftvmmmAm-^yYxy-vxis 

[05] *^HB«0|lttJB® 5 «X t-#§SB*>g*fil 
fig£SfcgfflfciStfc0 

[H6] *m\?&mjBm6nA¥~ti%T$.<7m*ffi 
[07] ^as»®7<^gi&«Ji*»^tsi*<^ 

gg^? Y)V7 1 0 JSttfci 

[08] *fM8<^li»gS8<OXt-*gM*jEBii 
fr£lifc*§^fMM?iJ££ij^-0 

[09] *&^<tt*3Qi^ffi9<0Xt:-;$gg£-tt 

[010] mmttz&m> 757 w^/t-scoxt 
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[011] £*81S£i5ft&i§^^«&£3yr*@ 

[012] mm^v&mmnm&t&b-m 

[0131 «#8»fciitt£x t-#i£§£Miiifc£ 

0 

10. 8io mm 

20 b^yxfi-t 

30. 30a. 30b. 30c, 30d. 30e, 30 

10 f ^m^mm 
40 tmm 

50. 50a. 50b -?<i9a7*> 

6 0 Xt-J&HSgflc 
61 #StliP 

7 0 *-sJf-M* 
7 1 X'J-yh 

7 10 INK*?!** 
720 

730 ^ssus^^Hwas^ 
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